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Supplement Table 1.  Action potential and patch clamp recording solutions. 

Conventional Patch Clamp Extracellular Solution (mM) 

 INa ICa IKr IKs If IK1 Ito AP 

NaCl 50  150 150 135   150 

TEA-Cl  160       

NMDG      160 160  

KCl   5.4 5.4 5.4 5.4 5.4 5.4 

CaCl2 1.8 5 1.8 1.8 1.8   1.8 

MgCl2 1 1 1 1 1 2 2 1 

CsCl2 110        

Glucose 10 10 15 15 10 10 10 15 

HEPES 10 10 15 15 10 10 10 15 

NaHCO3         

NaH2PO4         

Glutamax     2    

Na-Pyruvate   1 1 1   1 

MEM vitamins     1    

MEM AA     1:100*    

MEM NEAA     1:50*    

BaCl2     0.5    

Nifedipine 0.001  0.002 0.001  0.01 0.01  

E-4031    0.0005  0.0001 0.0001  

TTX  0.01     0.01  

4-AP  2       

pH 7.4 CsOH CsOH NaOH NaOH NaOH HCl HCl NaOH 

MEM: Minimum Essential Medium.  AA: Amino Acids.  NEAA: Non-essential Amino Acids.  

NMDG: N-methyl-d-glucamine.  * diluted from purchased stock solution 

 

 

 

 

 

Conventional Patch Clamp Intracellular Solution (mM) 

 INa ICa IKr IKs If IK1 Ito AP 

KCl   150 20 150   150 

K-Gluconate      150 150  

CsCl2 135 145       

NaCl 10 5 5  5   5 

CaCl2 2 2 2  2   2 

EGTA 5 5 5 10 5 5 5 5 

HEPES 10 10 10 5 10 10 10 10 

MgATP 5 5 5 5 5 5 5 5 

K-Aspartate    125     

MgCl2    1     

Na2-Phosphocreatine     2     

Na2-GTP    2     

Gramicidin (µg/ml)       50  

pH 7.2 CsOH CsOH KOH KOH KOH KOH KOH KOH 
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Supplement Table 1 (continued).  Action potential and patch clamp recording solutions. 

 Planar (Automated) Patch Clamp Solutions (mM) 

 Extracellular Intracellular 

 Sealing INa ICa IKr  INa ICa IKr 

NaCl 150 50  15 KCl   20 

TEA-Cl   150  K-aspartate   120 

K-aspartate  110   Cs-gluconate 130   

KCl 4   140 CsOH  110  

CaCl2 1.2 1.8 1.8 1.2 L-glutamic Acid  110  

MgCl2 1 1 0.5 1 CsCl 5 20  

CsCl2     NaCl 5   

Glucose  10 5.5  MgCl2 1 3 6 

Na-HEPES 10 10 5 10 MgATP 2   

4-AP   3  Li-GTP 0.2   

pH 7.4 HCl HCl HCl HCl Na2-ATP  5 5 

 GTP-tris  0.4  

Creatine phos-Na2  5  

Leupeptin  0.1  

EGTA 0.5 10 5 

HEPES 10 5 10 

pH 7.2 Gluconic acid CsOH KOH 
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Supplemental Table 2.  Ion channel currents and gating in native human cardiomyocytes.  

 
Cell 
type 

Current 
density 
(pA/pF) 

Activation Inactivation Disease 
or 

Control 
Ref 

V1/2 (mV) k (mV/e-fold Δ) V1/2 (mV) 
k (mV/e-
fold Δ) 

INa 

V -25.8±8.1 -42.8±1.1 5.98±0.18 -97.3±1.1 5.77±0.10 Disease (13) 

A -17.8±1.4 -38.9±0.9 6.5±0.1 -95.8±0.9 5.3±0.1 Disease (14) 

A ~-35 -38.6±2.9 7.2±0.5 -95.1±5.4 7.4±0.3 Disease (4) 

ICa V -5.8±0.5 -6.02 7.16 -20.4 6.49 Disease (11) 

A -2.6±0.3 NA NA NA NA Control (15) 

IKr 

V 0.6±0.08 NA NA NA NA Control (8) 

V ~0.4 -14±4 7.7±2.7 NA NA Disease (10) 

V ~0.25 -5.74 5.63 NA NA Control (7) 

V NR -29.9 9.5 NA NA Disease (16) 

V NP NA NA NA NA Control (9) 

A NR -14.0±3.3 6.5±1.5 NA NA Disease (18) 

IKs 

V ~0.18 NA NA NA NA Control (17) 

V NP NA NA NA NA Control (7) 

V NP NA NA NA NA Disease (16) 

A NR 19.9±4.2 12.7±2.5 NA NA Disease (18) 

Ito 

V (Epi) 
6.8±0.4 9.7±1.6 15.4±0.7 -31.9±1.5 -4.6±0.2 Control 

(19) 
7.9±0.7 9.2±1.8 13.0±0.6 -30.5±1.2 -4.5±0.2 Disease 

V 
(Endo) 

4.4±1.1 23.1±4.2 12.9±0.8 -25.3±3.0 -4.7±0.8 Control 

2.3±0.3 25.6±3.5 18.1±1.6 34.6±2.0 -8.7±1.0 Disease 

V 
9.2±1.0 NR NR NR NR Control 

(2) 
5.8±0.6 NR NR NR NR Disease 

V (Epi) 7.2±0.4 -8.9±0.19 6.2±0.2 -36.3±0.4 5.6±03 
Control (9) V 

(Endo) 
6.0±0.5 -7.8±0.2 5.7±0.2 -33.0±04 5.2±02 

A ~13 14.9±1.2 9.4±0.6 -33.5±4.8 NA Disease (4) 

IK1 

V ~0.48 NA NA NA NA Control (8) 

V -0.57±0.15 NA NA -154.8±2.1 8.1±1.1 Disease (1) 

V (Epi) -18.2±1.4 NA NA NA NA 
Control (9) 

V(Endo) -18.7±1.0 NA NA NA NA 

A 
-0.23±0.09 

and  
-2.18±0.39 

NA NA NA NA Disease (5) 

If 

V 
-1.38±0.14 -110.96±0.06 12.26±0.06 NA NA Disease 

(6) 
-1.18±0.21 NA NA NA NA Control 

V -2.1±0.3 -70.9±2.1 5.4±0.3 NA NA Disease (3) 

A -2.6±0.2 -89.3±0.7 12.7±0.7 NA NA Disease (5) 

A -3.77±0.25 -86.68±2.19 -11.39±0.7 NA NA Disease (12) 

A=atrial, V=ventricular, Epi=ventricular epicardial, Endo=ventricular endocardial, NA=not 
assessed or measured.  NP=current either not present or reported as too small to quantify.  
NR=current measured but value not reported.  ~ estimated from figure.  
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